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(54) 

(57) An organopolysiloxane composition for surface 
treatment comprising (A) a reaction product of (1) a 
silane and/or a siloxane each having a substituted or 
unsubstrtuted amino group bonded to the silicon atom 
via at least one carbon atom and also having an aikoxy 
group bonded to the silicon atom and (2) a silane and/or 
a siloxane each having a monovalent hydrocarbon 
group bonded to the silicon atom, the hydrocarbon 
group being substituted with an epcxy-containing group, 
and an aikoxy group bonded to the silicon atom and (B) 
a specific organopolysiloxane containing an amino 
group. The composition provides a non-sticky, water- 
repellent and slippery film on a substrate, especially an 
EPDM rubber sheet and EPDM molded sponge, with 
markedly improved adhesion. 
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Description 

PIFI PI OF THE INVENTION 

s 10001] This invention relates to a surface treating agent and more particularly to an orgarwpolysilo^ne composition 
Lr tieating hl surface of a substrate, such as paper, rubber, piastics and metal, to form a non*ticky. water^ent 
Srasion Sent and slippery film, particularly a film having excellent adhesion to a rubber sheet or moUed sponge 
of an ethylene-propylene-diene terpolymer (hereinafter abbreviated as "EPDM"). 

10 pA f-KfiROl IND QF T" F INVENTION 

f00021 Various organopolysiloxane compositions have been used for imparting non-sticWness to the surface of a sub- 
Sate Contort organopolysiloxane compositions for this use are roughly divided into (1) a solution comprising a 
SoxSteSed dtorganopolysiloxane. an organopolysiloxane having an Si-H bond and/or an organoalkoxysilane. 
T^^^nd\nZo rgariic solV ent. (2) an aqueous emulsion comprising a ^^f^jf^ 
Dolvsnoxane an organopolysiloxane having an Si-H bond and/or an organoalkoxysilane. polyvinyl alcohol, etc.. emul- 
s»S ^ateM3) a composition comprising an organopolysiloxane having at least two vinyl groups per n^lecule an 
orSSpolysiloxane havinTan Si-H bond, platinum or a platinum compound, and an organic solvent and/or a ounng 

mSn' Although these organopolysiloxane compositions are excellent in providing a non-sticWngfilm ion a subset* 
Secured silicone layer formed on a rubber or plastic substrate comes off the substrate easjly. Further, toe composrt»n 
(3) when applied to a substrate made of natural rubber, general synthetic rubber or soft polyviny | cWonde. is onenh.n- 
dered fSm curing because a vulcanizer. a vulcanization accelerator or a plasticizer contained m the substrate ruins the 

« ^ToSSS^S^S- Problems, and particularly to maKe a rubber or plastic surface non-sti^y water 
epelint and abrasion resistant. JP-A-54-43891 (the term "JP-A" as used herein means an ^""^P*"** 
Japanese patent application") teaches a composition comprising 0) an organopolysiloxane having atleast two mono- 
valent hydrocarbon groups substituted with an epoxy-containing group, such as a glyckJoxy group and/or anepaqroy- 
bond^dTthe siHcon atom in the molecule and f«) an alkoxysUane and/or an a^toxane eac^avmg 

so an atoxy group bonded to the silicon atom and a substituted or unsubstituted amino groi* bonded to the *orn 
via at least one carbon atom. According to the disclosure, the composition cures into a slippery Mm and addrtwntothe 
composition of (Hi) a diorganopolysiloxane blocked with a hydroxy! group atbothfer^ti^eof. ^ 
gen polysiloxane and (v) a fatty acid metal salt brings about improved surface slip characteristics, adds flexibility to the 
cured film and increases the rate of heat curing. ... 

35 [0005] JP-A-56-78960 proposes a composition comprising p) a mixture and/or a partial reaction product ^arrano- 
containing | stone andtorSSSme and an epoxy-containing silane and/or siloxane and <ii) a diorganopolystocane wrth 
£ S terminals btocked with a hydroxy, group, to which are added (lii) an organohydrogen J^g^ 
acid metal salt to improve the rate of curing in room temperature curing and to inhibrt whitening of the cured film wrth 

40 100061 When applied to a rubber substrate, these compositions provide a coating film excellent in non-stic*ness 
wa^ repeZcyand abrasion resistance but do not always exhibit satisfactory adhesion to natural or organic rLtober 
s^aSTn^culi. it has been demanded to improve the adhesion to EPDM articles such as a sheet and molded 
sponge. 

45 Rl IMMARY OF THE INVENTION 

[00071 An object of the present invention is to provide an organopolysiloxane composition for surface treatment espe- 
2»of an STubber sheet or EPDM molded sponge, to provide a coating film excellent in norvst.ck.ness. water 
repellency. slipperiness and particularly adhesion to the substrate. . u . a „^ (1 

so [00081 As a result of extensive investigations, the inventors of the present invention have found that an am.no-con- 
tainina organopolysiloxane and a reaction product of an amino-containing silane and/or siloxane and an epoxy-conton- 
JlmlSe are compounded into a surface treating agent exhibiting excellent adhesion to a substrate. 
The present invention has been reached based on this finding. ^.^^^Bumrisfls' 
(0009] The present invention provides an organopolysiloxane composrtion for surface treatment which comprises. 

ss 

(A) a reaction product of 

(1) a silane and/or a siloxane each having a substituted or unsubstituted amino group bonded to the silicon 
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atom via at least one carbon atom and also having an alkoxy group bonded to the silicon atom, and 
(2) a silane and/or a siloxane each having a monovalent hydrocarbon group bonded to the silicon atom, the 
hydrocarbon group being substituted with an epoxy-containing group, and an alkoxy group bonded to the sili- 
con atom, and 

5 

(B) an organopolysiloxane represented by the following average compositional formula (0: 

lR 1 a Si(ORVVa-bV2Jn (,) 

w wherein R 1 represents at least two kinds selected from a hydrogen atom and a monovalent substituted or unsub- 
stituted hydrocarbon group, provided that at least two out of all the R 1, s in the molecule are monovalent hydrocar- 
bon groups substituted with a substituted or unsubstituted amino group, the amino group being bonded to the 
silicon atom via at least one carbon atom; R 2 represents a hydrogen atom or a monovalent substituted or unsub- 
stituted hydrocarbon group; a and b each represent a number satisfying the relationships 1^a£2.5, 1 *a+b<2.5, and 

is 0£b£0.5; and n is a number of from 4 to 5.000. 

[001 0] The present invention also provides an EPDM article having been surface-treated with the organopolysiloxane 
composition, 

20 BRIEF DESCRIP TION QE THF DRAWING 

[001 1J The Figure is a perspective view of a glass-made slider used in an abrasion test in Examples. 

DETAILED DESCRIPTION OF THE INVENTION 

25 [001 2] The silane or siloxane as component (A)(1) is an altoxysilane having a substituted or unsubstituted amino 
group bonded to the silicon atom via at least one carbon atom or a siloxane obtained through partial condensation of 

the altoxysilane. . ~ . 

[001 3] The substituted or unsubstituted amino group that is bonded to the silicon atom via at least one of its caroon 
30 atoms include an aminomethyl group, a p-aminoethyl group, a r -aminopropyl group, a 8-aminobutyl group, a rjmethyl- 
amino)propyl group, a r (ethy1amino)propyl group, an N-(p-aminoethylH-aminopropyl group, and an N-(pxiime1hylam.- 
noethyQ-y-aminopropyl group. From the viewpoint of storage stability, it is preferred that there are at least three carbon 
atoms between an amino group and the silicon atom as with a r-aminopropyl group 

[001 4] In addition to the substituted or unsubstituted amino group, the silane and/or siloxane as component (A)(1) has 
35 an alkoxy group bonded to the silicon atom thereof for further ensuring the adhesion to a substrate. The alkoxy group 
includes methoxy. ethoxy, propoxy and butoxy groups. Methoxy and ethoxy groups are generally used for ease of syn- 
thesis It is prefened for the silane or siloxane (A)(1) to have two or more alkoxy groups per molecule for securing sat- 
isfactory adhesion. Other organic groups that can be bonded to the silicon atom include alkyl groups having 1 to 6 

40 [0OI51 ^The silane or siloxane as component (A)(2) is an altoxysilane having an alkoxy group bonded to the silicon 
atom and a monovalent hydrocarbon group substituted with an epoxy-containing group bonded to the silicon atom or a 
siloxane obtained by partial condensation ol the altoxysilane. The epoxy-containing group includes a glycdoxy group 
and an epoxycyclohexyl group, and the alkoxy group includes a methoxy group, an ethoxy group, a propoxy group, and 
a butoxy group. Methoxy and ethoxy groups are generally used tor ease of synthesis. It is preferred tor the silane or 

45 siloxane (A)(2) to have two or more alkoxy groups per molecule for securing satisfactory adhesioa Other organic 
groups that can be bonded to the silicon atom include alkyl groups having 1 to 6 carbon atoms. 
[001 6] Component (A) is a reaction product obtained by reacting the amino group of component (A)(1) and the epoxy 
group of component (A)(2). It is preferable that the silane and/or siloxane (A)(1 ) be used in such an amount as to furnish 
0.5 to 2 amino groups per epoxy group of the silane and/or siloxane (A)(2). H component (A)(1) is used in greater 

so amounts, the excess will remain unreacted. .. . t . 

[0017] While the reaction product of components (A)(1) and (A)(2) can be obtained even at ambient temperature, 
heating at 50 to 150°C for 1 to 7 hours shortens the reaction time. 

[0018] The organopolysiloxane as component (B) is a compound having a substituted or unsubstituted amino group 
bonded to the silicon atom via at least one carbon atom. Examples of the substituted or unsubstituted amino group 
55 bonded to the silicon atom via at least one carbon atom. i.e.. amino-containing hydrocarbon group, are the sarneas 
enumerated above with respect to component (A)(1). In formula (0. R 1 other than the amino-containing hydrocarbon 
group includes a hydrogen atom, an alkyl group, e.g.. methyl, ethyl, propyl, butyl and hexyl; an alkenyl group, e.g.. vinyl 
and propenyl; an aryl group. e.g.. phenyl; an aralkyl group. e.g.. phenethyl; and these hydrocarbon groups with part of 
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their hvdroaen atoms displaced with a halogen atom, a nitrile group, etc. Preferred of them are a hydrogen atom.^a 

St*£ and a ^ *™> for ease 01 synthesis 30(1 hand,infl - A methyl flroup 18 153 y * 

[00191 R 2 in formula (I) includes a hydrogen atom, a monovalent hydrocarbon goup selected from a C,-C 4 -alty group 
such as a methyl group, an ethyl group, a propyl group, and a butyl group, which may be substituted. . 
S^Sttwi atom, a meW group and an ethyl group are usually used for ease d syndesis arrihandUng. 
S In formula (I) a and b each represent a number satisfying the relationships 1^2.5. 123+052.5. and OjtosO.S 

stfate w imerfe^es whh the deformation of a substrate. If they exceed 2.5. the composition fe unsurtabie as a f ilm-fornv 

treating agent because of poor curability, b which indicates the number of a 
group tended to the silicon atom, is 0.5 or smaller. H B exceeds 0.5. the compose has reduced storage stability and 
rprfurpd curabilitv and the resulting cured film is brittle. 

SET -?SId5i5 polymerizaSon of organopolysiloxane (B). expressed by n in formula (I). is from 4 to 5.000 prtf- 
E from 4 to 1 .000. taking into consideration ease of synthesis, a workable viscosity before curing and medical 
plopertles aner curing. If the degree of polymerization is lower than 4. sufficient film strength cannot be obtained. H it s 
hinhor than s ooo synthesis ts not easy, and the viscosity is too high for handling. 

prSbly 80 to 500. in terms of amino equivalent. An organopolysiloxane having an . am.no 
15 000 produces no effect in improving adhesion. One having an amino equ.valent less than 50 is drfficult to synthesae. 
The term "amino equivalent" means the numerical value showing a molecular weight per one amino group. 
S£5Tl£ ^rtion of component (B) in the composition is not particular* limrted. It «0« 
parts by weight!and preferably 20 to 50 parts by weight, per 100 parts by weight of component (A). At too high or too 
low amounts no improvement is observed in adhesion to a substrate. 

SETS of the present invention, i.e.. to impart non-stickiness. water repellency. abras.on re^stence and 
sfippe riness to a substrate surface and to improve the f ilm strength, can be ach.eved by »e composrtion^rrtal^ 
coSS components (A) and (B). In addition to these effects, an increase in curing rate of a coating him of the com- 
Dosition can be accomplished by further adding the following components (C) to (fc). . 
p£T ™Z^C) is a d!organopolysi.oxane with its both terminate blocked with a ^roxy^ group ^^einafter 
referred to asThydroxyl^ocked diorganoplysiloxane"). Component (C) takes part in a cunng reaction wrth the reac- 

SrtyVand I hJcyl; an altenyl group, e.g. vinyl and propenyl; an aryl group. phenyl; an aralkyl grouft 

and these hydrocarbon groups wrth part of their hydrogen atoms displaced wrth a halogen atorn^a nrtnle group eto 

2 a me^yVgro^p being preferred for ease of synthesis and the balance between the viscosrty before cunng and the 

" ' 8S? ^Z^^^no^^ne has a viscosity of 50 to 10.000.000 cSt. «d pr*»» UHJ io 
SooOMG • St at Si If the visccSy is less than 50 cSt. a cured fOm becomes brittle. If rt exceeds 10.000.000 cSt... 
the uncured compositton becomes too viscous for handling. 

0^T ^eSXinding proportion of component (C) and component (A) in cc^pos^nis not 
40 andean be selected arbrtrarily. The composition has excellent non-stickiness and water repellency as the amount o 
rZZne* fataraases and the composition has excellent abrasion resistance as the amount of component (A) 
SE? 'SSSm * used in amount of preferably 1 to 300 parts by weight, and more preferaHy 10 to 100 

45 Snf l J2EE!» der^rogenaSng^ondensation with the hydroxylblocked diorganopofysHoxane (C) to form a 
SrtSudkn TSganic gmups which can be bonded to the silicon atom in the molecule include those enumerated 
abte w^^rerS to corrponent (C). The siloxane chain in the organohydrogen polysitoxane may be straight. 

fo030r^pt C ent (D) is preferably used in an amount of 0.5 to 50 parts by weight per 100 parts by weight O loom- 
bo ponert (CMtWts less than 0.5 part, the curing rate tends to be too stow to form a corrtnuous Mm. H used ,n 
amounts exceeding 50 parts, component (D) impairs the stability of the composition, causing foaming. 
^T^^^cur^^, -hich catalyzes the dehydrating condensation between the hydroxy! group 
SoJrWer^" and the Si-H bond of component (D). The curing catalyst includes fatty acid metal salts, amines, qua- 

55 !ooS7™n^ 

7JK*M«>4» dtoctoate ' dibuty,tin dilaurate> dibUtyHin di ° ,eate ' d> ^f Uma ^ 
Sn acefete !E octoate. tributyL laurate. dioctyltin diacetate. dioctyltin dilaurate. diethyftin dioleate. and rmn- 

SI^Mri those in whi* an organic group is not direct* bonded to a metal atom, such as z.nc octenoate. 
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iron octenoate, and tin octenoate. 

[00331 Examples of suitable amines include organic amines, such as monomethylamine. dimethylamme. monoethyl- 
amine diethylamine. ethylenediamine, and hexamethyltetramine; and amino-containing silane compounds, such as a- 
aminopropyrtriethoxysilane. and salts thereof. Examples of the quaternary ammonium hydroxides are tetramethylam- 
5 monium, dimethylbenzylammonium, and their salts. 
W0341 C«iponem<E) is prefab 

d components (C) and (D). If the amount of component (E) is less than 0.5 part, the composfton ,s slow incuring and. 
after application to a substrate followed by heat treatment, blocking tends to occur. If component (E) exceeds 10 parts, 
cure reaction proceeds before application to shorten the pot life. . 
io [0035] The composition comprising the aforesaid essential components (A) and (B) and optional components (C) to 
(E)can be used foVsurface treatment of various substrates either as such or as diluted with an organ !C solvent or as 

emulsified in water with an appropriate emulsifier. . 

[00361 Usable organic solvents include n-hexane. n-heptane. petroleum hydrocarbons, toluene, xylene isopropyl 
alcohol butyl alcohol, ethyl acetate, and methyl ethyl ketone. The amount of the solvent to be added is decided appro- 
is priately depending on the desired viscosity of the composition for application. 

[00371 The surface treatment with the composition according to the present invention can be carried out as follows 
[0038 Components (A)(1) and (A)(2) are mixed to prepare component (A). While not essential, the reaction canbe 
accelerated by heating with stirring, which results in formation of partial condensation products. To the mixture is added 
component (B) or are added components (B) to (E) to prepare a treating agent. As previously stated, the resulting treat- 
ing agent may be diluted with a solvent or emulsified with water and an emulsifier. ^ 
[0039] TheLatingagerrttouspreparedisapp^ 

no sorav coating brush coating, knife coating, roll coating or the like coating technique. A solvent or water if present 
in thfcompositton. is removed by drying. The coating film fe cured by allowing to stand at room temperature or several 
hours or hSting under conditions selected according to the thermal resistance of the ^^^Ts ^ 
is preferably conducted at 120 to 180»C for 10 to 30 seconds for paper substrates; at 150 to 180»C for 1 to 5 minutes 
for rubber substrates; and at 70 to 150»C for 30 seconds to 2 minutes for plastic substrates. 
[0040] If desired, known silane coupling agents can be added to the composition of the present invention in Older to 
further improve the adhesion to a substrate. The silane coupling agents may be used either individually or as a m.xture 

thereof or as partially condensed. . 

[0041] « desired, the composition of the present invention can further contain organic or .norgan.c ultrav.olet absorb- 
ers for improving weather resistance; high-viscosity dimethyl polysiloxane for further improving slip characterises; . nor- 
ganicioro^anicfillers^ 

about 0.01 to 100 jim for producing a matte effect and improving slrpperiness; and inorganic pigments for coloring, as 

far as is consistent with the spirit of the present invention. „ r£ieon t inMn 

[0042] Compared with conventional silicone compositions, the organopolyaloxane composition of the present inven 
lion provides acured film on various substrates with good adhesion. In particular, it exhibits excellent adhesion to njb- 
ber and plastic substrates, to which the conventional silicone compositions for providing a non-stcky Mm has 
insufficient adhesion, especially EPDM rubber sheets or molded sponge Since the ^^^^ZZ 
tion cures at ambient temperature to relatively low temperatures to form a cured film exhrbrting satisfactory non-stck. 
ness to other substances, water repellency. and excellent abrasion resistance, it is useful tor surface 
substrates having low heat resistance or large substrates that are hard to give a heat treatment. Therefore, the compo- 
sition of the present invention is suitable as a surface treating agent for EPDM rubber articles, such as weatherstrips, 
vibration dampers, gaskets tor construction materials, and the like. „ . 

[0043] Further the composition is useful tor imparting nonstickiness and water repellency to various substrates such 
as rubber and plastics. The composition is also applicable as a primer for a substrate to which a s.l.cone rubber or a 
silicone comDosition curable into rubber is to be adhered. 

toST] present invention will now be described in greater detail with reference to Examples, but it should be 
understood that the invention is not deemed to be limited thereto. Unless otherwise indicated, all the parts are by 
weight 

EXAMPLE; 1 

[0045] Ten parts of a reaction product obtained by reacting 1 mol of r .[N.(p-aminoethyl)amino]propyltrimetho^nane 
dimethyl polysiloxane represented by formula: 
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CH, CH, 
HO— SiO — (SiO>-nr-OH 

5 II 

CH, CH. 
I 

NH 
I 

io CH. 

I 

NH* . 

15 and 80 parts of toluene were mixed and dispersed in a homogenizer. An EPDM rubber sheet or EPDM sponge was 
coated with the resulting composition by spraying and allowed to stand at room temperature for 24 hours to evaporate 
toluene and to cure the coating film. 

20 EXAMPLE? 

[0046] v-Aminopropyltrimethoxysilane (1 mol) was put in a flask and heated under reflux while dropping an^uimoiar 
amount of water to conduct hydrolysis. To the resulting alkoxysiloxane was added 1 mol of r glycidoxypropyltr.me«iox- 
ysilane, and the mixture was allowed to react at 80 to 1 00°C for 3 hours while stirring. Ten parts of the resulting reaction 
25 product. 5 parts of an amino-containing organopolysiloxane represented by formula: 

CH, CH, CH, 
I I I 
CH , 0 - S i 0 —iS i Ohms-iS i 0>-nnr CH , 

30 | | I 

CH, CH, C,H, 
I 

NH, 

35 . 

and 85 parts of toluene were mixed and dispersed in a homogenizer. Surface-treated EPDM rubber sheet and sponge 
were obtained by using the resulting composition in the same manner as in Example 1 . 

40 EXAMPLE 3 

(00471 MZ 4-Epoxycyclohexyt)ethyttrimethoxysilane (1 mol) was put in a flask and refluxed while dropping an equi- 
moiar amount of water to conduct hydrolysis. To the resulting alkoxysiloxane was added 1 mol of y^minopropyttnmeth- 
oxysilane. and the mixture was allowed to react at 80 to 100»C for 3 hours while stirring. Ten parts of the resulting 
45 reaction product, 15 parts of an amino-containing organopolysiloxane represented by formula: 



so 



55 
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15 



20 



CH: CH, CH, CH, 

II II 
CH,-SiO-<SiO>TT — (Si0hmrSi-CH 3 

I I I I 

CH, CH, CH* CH, 
I 

NH 
I 

C2H4 
I 

NH 2 



and 75 parts of toluene were mixed and dispersed in a homogenizer to prepare a composition. Surface-treated EPDM 
rubber sheet and sponge were obtained by using the resulting composition in the same manner as in Example 1. 



I sponge 
COMPARATIVE EXAMPLE 1 



[0048] Surface-treated EPDM rubber sheet and sponge were obtained in the same manner as in Example 1 , except 
that the composition was prepared without using the amino-containing dimethyl polysiloxane. 

COMPARATIVE EXAMPLE 2 

25 _ _ . 

[0049] Surface-treated EPDM rubber sheet and sponge were obtained in the same manner as in Example 1 , except 
that the composition was prepared by using Y -HN-(p-aminoethyl)aminolpropyltrimethoxysilane in place of the amino- 
containing dimethyl polysiloxane. 

30 COMPARATIVE EXAMPLE 3 

[0050] Surface-treated EPDM rubber sheet and sponge were obtained in the sante manner as in Example 1 . except 
that the composition was prepared by dispersing in a homomixer 5 parts of r [N-(p-aminoethyl)amino]propyttrimethox- 
ysilane, 5 parts of y-glycidoxypropyttrimethoxysilane, 10 parts of the aminocontaining dimethyl polysiloxane used in 

35 Example Land 80 parts of toluene. 

[0051] The coating films of the surface-treated EPDM rubber sheets or sponge obtained in Examples 1 to 3 and Com- 
parative Exanples 1 to 3 were rubbed with a finger to evaluate the film strength. Further, a peel test was carried out in 
accordance with the following test method to evaluate the adhesion of the f Hm to the substrate. The results of these 
evaluations are shown in Table 1 below. 

40 [0052] The coating film was cross-cut to make 100 1 mm-squares. An adhesive tape (prepared by applying a silicone 
adhesive YR3340, produced by Toshiba Silicone Co. , Ltd., to a polyester f am to a thickness of 40 pm and allowing the 
coated film in a thermo-hygrostat for 48 hours) was stuck onto the cross-cut film and peeled off. The number of the 
squares remaining on the substrate was counted as an indication of adhesive strength. 

45 
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Comparative 
Example 3 


film came off 
substrate 


film came off 
substrate 


0/100 


20/100 1 


Comparative 
Example 2 


film came off 
substrate 


no change 


20/100 


100/100 


Comparative 
Example 1 


film came off 
substrate 


no change 


20/100 


100/100 


Example 


no 
change 


no 
change 


001/001 


OOT/OOT 


Example 


no 
change 


no 
change 


100/100 


OOT/OOT 


Example 

1 1 


no 
change 


no 
change 


100/100 


100/100 
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Sponge 


Sheet 


Sponge 


Film i 
Strength 
( rubbing 

test) 


Adhesion 
(peel 
test) 



8 



EP0 894 840A1 



FX AMPLE 4 

[0053] The composition of Example 1 was applied to an EPDM sheet or EPDM sponge with a brush and allowed to 
stand at room temperature for 2 minutes to remove the solvent to form a primer coat. 
5 [0054] A coating composition prepared by dispersively mixing 40 parts of a dimethyl polysiloxane represented by for- 
mula: 

CH, 
I 

10 HO — (SiOh-nf-H 

I 

CH, 

is 1 part of methylhydrogen siloxane represented by formula: 

H CH, 
I I 
CH; — (Si0)m — Si CHj 
so I I 

CH, CH, 

1 parts of dibutyltin dilaurate. and 250 parts of toluene was applied to the surface-treated rubber sheet or sponge by 
25 spraying. After evaporating the solvent, the coating was heated at 1 00°C for 1 0 minutes to form a cured silicone rubber 
coat. 

EXAM PLES 

30 [0055J EPDM rubber sheet and sponge having a cured silicon rubber coat were obtained in the same manner as in 
Example 4, except for using the composition of Example 2 in place of the composition of Example 1 . 

EXAMPLES 

35 [0056] EPDM rubber sheet and sponge having a cured silicon rubber coat were obtained in the same manner as in 
Example 4, except for using the composition of Example 3 in place of the composition of Example 1 . 

COMPAPATIVE EXAMPLE 4 

40 [00571 EPDM rubber sheet and sponge having a cured silicon rubber coat were obtained in the same manner as in 
Example 4, except for using the composition of Comparative Example 1 in place of the composition of Example 1 . 

COMPARATIVE EXAMPLE S L 

45 [0058] EPDM rubber sheet and sponge having a cured silicon rubber coat were obtained in the same manner as in 
Example 4. except for using the composition of Comparative Example 2 in place of the composition of Example 1 . 

COMPARATIVE EXAMPLE 6 - 

so [0059] EPDM rubber sheet and sponge having a cured silicon rubber coat were obtained in the same manner as in 
Example 4. except for using the composition of Comparative Example 3 in place of the composition of Example 1 . 

COMPARATIVE EXAMPLE 7 

55 [0060] EPDM rubber sheet and sponge having a cured silicon rubber coat were obtained in the same manner as in 
Example 4. except that the substrate was spray-coated with the coating composition comprising dimethyl polysiloxane, 
methylhydrogen siloxane. dibutyltin dilaurate, and toluene without forming a primer coat. 

[0061 ] The EPDM rubber sheet and sponge having a silicone rubber coat obtained in Examples 4 to 6 and Compar- 
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ative Examples 4 to 7 were subjected to a peel test in the same manner as in Example 1 . Further, an abrasion test was 
carried out as follows. A 10 mm thick and 20 mm wide stainless steel slider having a curved sliding surface was pressed 
onto the EPDM rubber sheet or sponge under a load of 500 g and slid back and forth over a 10 cm stroke at a speed of 
30 double strokes per minute. The number of double strokes at which the rubber surface wore off was taken as an indi- 
cation of abrasion resistance. The results of these evaluations are shown in Table 2 below. 
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EXAMPLE 7 

[0062] The following components were dispersively mixed in a homomixer to prepare a composition. 

Composition of Example 1 100 parts 

Dimethyl polysiloxane used in Example 4 200 parts 

Methylhydrogen siloxane used in Example 4 10 parts 

Dibutyltin dilaurate 10 parts 

Toluene 680 parts 

[0063] The resulting composition was applied to an EPDM rubber sheet and EPDM sponge by spraying. After evap- 
orating the solvent, the coating film was cured by heating at 100°C for 10 minutes to form a cured rubbery film. 

EXAMPLE 8 

[0064] The following components were dispersively mixed in a homomixer to prepare a composition. 

Composition of Example 1 100 parts 

Dimethyl polysiloxane used in Example 4 200 parts 

Methylhydrogen siloxane used in Example 4 10 parts 
Carbon (acetylene black) 10 parts 

True spherical polysilsesquioxane 60 parts 

particles (average particle size: 4 nm) 

Dibutyltin dilaurate 10 parts 

Toluene 1110 parts 



[0065] The resulting composition was applied to an EPDM rubber sheet and EPDM sponge by spraying. After evap- 
orating the solvent the coating film was cured by heating at 100°C for 10 minutes to form a cured silicone rubber film. 

EXAMPLE 9 

[0066] The following components were dispersively mixed in a homomixer to prepare a composition. 
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Composition of Example 1 


100 


parts 


Dimethyl polysiloxane used in Example 4 


200 


parts 


Methylhydrogen siloxane used in Example 4 


10 


parts 


Y-Aminopropyltrimethoxysilane 




parts 


7% Dispersion of amorphous polycarbonate 
having an average particle size of 4 iim- 
in a xylene-cyclohexanone mixed solvent 
(75:25) (prepared by melt precipitation) 


IdU 


parts 


Dibutyltin dilaurate 


10 


parts 


Toluene 


1005 


parts 



[0067] The resulting composition was applied to an EPDM rubber sheet and EPDM sponge by spraying. After evap- 
orating the solvent, the coating film was cured by heating at 100°C for 10 minutes to form a cured rubbery film. 

COMPARATIVE EXAMPLE 8 

[0068] Silicone rubber film-coated EPDM rubber sheet and sponge were prepared in the same manner as in Example 
7. except for using the composition of Comparative Example 1 in place of the composition of ExarrpJe 1 . 

COMPARATIVE EXAMPLE 9 

[0069] Silicone rubber film-coated EPDM rubber sheet and sponge were prepared in the same manner as in Example 
7, except for using the composition of Comparative Example 2 in place of the composition of Example 1 . 

COMPARATIV E EXAMPLE 10 

[0070] Silicone rubber film-coated EPDM rubber sheet and sponge were prepared in the same manner as in Example 
7, except for using the composition of Comparative Example 3 in place of the composition of Example 1 . 

COMPARATIVE EXAMPLE 11 

[0071 ] Silicone rubber film-coated EPDM rubber sheet and sponge were prepared in the same manner as in Example 

7 except that the composition of Example 1 was not used. 

[0072] The surface-treated EPDM rubber sheet and sponge obtained in Examples 7 to 9 and Comparative Examples 

8 to 1 1 were subjected to a peel test in the same manner as in Example 1 . Further, an abrasion test was carried out as 
follows A 2 mm thick and 20 mm wide glass slider having a curved sliding surface (see Fig. 1) was pressed onto the 
EPDM rubber sheet or sponge under a load of 300 g and slid back and forth over a 10 cm stroke at a speed of 30 double 
strokes per minute. The number of double strokes at which the rubber surface wore off was taken as an indication of 
abrasion resistance. The results of these evaluations are shown in Table 3 below. 
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[0073] While the invention has been described in detail and with reference to specific examples thereof, it will be 
apparent to one skilled in the art that various changes and modifications can be made therein without departing from 
the spirit and scope thereof. 
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Claims 

1 . An organopolysiloxane composition for surface treatment which comprises: 

(A) a reaction product of 

(1 ) a silane and/or a siloxane each having a substituted or unsubstituted amino group bonded to the silicon 
atom via at least one carbon atom and also having an alkoxy group bonded to the silicon atom, and 

(2) a silane and/or a siloxane each having a monovalent hydrocarbon group bonded to the silicon atom, 
the hydrocarbon group being substituted with an epoxy-containing group, and an alkoxy group bonded to 
the silicon atom, and 

(B) an organopolysiloxane represented by the following average compositional formula (J): 

[R^SKOR^O^vzIn (l > 

wherein R 1 represents at least two kinds selected from a hydrogen atom and a monovalent substituted or 
unsubstituted hydrocarbon group, provided that at least two out of all the R 1 's in the molecule are monovalent 
hydrocarbon groups substituted with a substituted or unsubstituted amino groi*. the amino group being 
bonded to the silicon atom via at least one carbon atom; R 2 represents a hydrogen atom or a monovalent sub- 
stituted or unsubstituted hydrocarbon group; a and b each represent a number satisfying the relationships 
1 <a<2.5 t 1 £a+b£2.5. and O^bsO.5; and n represents a number of from 4 to 5,000. 

2. An organopolysiloxane composition for surface treatment which comprises: 

(A) a reaction product of 

(1 ) a silane and/or a siloxane each having a substituted or unsubstituted amino group bonded to the silicon 
atom via at least one carbon atom and also having an alkoxy group bonded to the silicon atom, and 

(2) a silane and/or a siloxane each having a monovalent hydrocarbon group bonded to the silicon atom, 
the hydrocarbon group being substituted with an epoxy-containing group, and an alkoxy group bonded to 
the silicon atom, 

(B) an organopolysiloxane represented by the following compositional formula (I): 

[R 1 fl Si(OR 2 ) b O ( 4.a.bV2]n W 

wherein R 1 represents at least two kinds selected from a hydrogen atom and a monovalent substituted or 
unsubstituted hydrocarbon group, provided that at least two out of all the R 1, s in the molecule are monovalent 
hydrocarbon groups substituted with a substituted or unsubstituted amino group, the amino group being 
bonded to the silicon atom via at least one carbon atom; R 2 represents a hydrogen atom or a monovalent sub- 
stituted or unsubstituted hydrocarbon group; a and b each represent a number satisfying the relationships 
l!Sa£2 5 l£a+b£2.5, and 0^0.5; and n represents a number of from 4 to 5,000, 

(C) a diorganopolysiloxane blocked with a hydroxy! group at both terminals thereof and having a viscosity of 50 
to 10.000.000 cSt at 25°C, 

(D) an organohydrogen polysiloxane having at least three hydrogen atoms bonded to the silicon atom per mol- 
ecule, and 

(E) a curing catalyst. 

3. An organopolysiloxane composition as claimed in claim 1 , wherein the epoxy-containing group of component (A)(2) 
is a glyodoxy group. an epoxycyclohexyl group or a combination thereof. 

4. An organopolysiloxane composition as claimed in claim 2. wherein the epoxy-containing group of component (A)(2) 
is a glyckJoxy group, an epoxycyclohexyl groip or a combination thereof. 

5. A surface-treated ethylene-propylene-diene terpolymer article having a non-sticky film comprising an organopoly- 
siloxane composition which comprises: 
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(A) a reaction product of 

(1) a silane and/or a siloxane each having a substituted or unsubstituted amino group bonded to the silicon 
atom via at least one carbon atom and also having an alkoxy group bonded to the silicon atom, and 

(2) a silane and/or a siloxane each having a monovalent hydrocarbon group bonded to the silicon atom, 
the hydrocarbon group being substituted with an epoxy-containing group, and an alkoxy group bonded to 
the silicon atom, and 

(B) an organopolysiloxane represented by the following compositional formula (I): 

[R 1 a Si(OR 2 ) b O {4 .a4)V2ln © 

wherein R 1 represents at least two kinds selected from a hydrogen atom and a monovalent substituted or 
unsubstituted hydrocarbon group, provided that at least two out of all the R 1, s in the molecule are monovalent 
hydrocarbon groups substituted with a substituted or unsubstituted amino group, the amino group being 
bonded to the silicon atom via at least one carbon atom; R 2 represents a hydrogen atom or a monovalent sub- 
stituted or unsubstituted hydrocarbon group; a and b each represent a number satisfying the relationships 
1 <a<2.5, 1 =sa+b£2.5. and 0£b<s0.5; and n represents a number of from 4 to 5,000. 

6. A surface-treated ethylene-propylene-diene terpolymer article having a non-sticky film comprising an organopoly- 
siloxane composition which comprises: 

(A) a reaction product of 

(1) a silane and/or a siloxane each having a substituted or unsubstituted amino group bonded to the silicon 
atom via at least one carbon atom and also having an alkoxy group bonded to the silicon atom, and 

(2) a silane and/or a siloxane each having a monovalent hydrocarbon group bonded to the silicon atom, 
the hydrocarbon group being substituted with an epoxy-containing group, and an alkoxy group bonded to 
the silicon atom, 

(B) an organopolysiloxane represented by the following compositional formula (I): 

[R 1 a Si(OR 2 ) b O (4 .a*V2ln (l) 

wherein R 1 represents at least two kinds selected from a hydrogen atom and a monovalent substituted or 
unsubstituted hydrocarbon group, provided that at least two out of all the R 1, s in the molecde are monovalent 
hydrocarbon groups substituted with a substituted or unsubstituted amino groi*, the amino group being 
bonded to the silicon atom via at least one carbon atom; R 2 represents a hydrogen atom or a monovalent sub- 
stituted or unsubstituted hydrocarbon group; a and b each represent a number satisfying the relationships 
1 <a£2 5 1 £a+b£2.5. and 0£b«s0.5; and n represents a number of from 4 to 5.000, 

(C) a diorganopolysiloxane blocked with a hydrpxyl group at both terminals thereof and having a viscosity of 50 
to 10,000,000 cSt at 25°C, 

(D) an organohydrogen polysiloxane having at least three hydrogen atoms bonded to the siltcon atom per mol- 
ecule, and 

(E) a curing catalyst. 

7. A surface-treated ethylene-propylene<Jiene terpolymer article as claimed in daim 5. wherein said non-sticky film is 
a primer coat 

8. A surface-treated ethylene-propylene-diene terpolymer article as claimed in claim 6. wherein said non-sticky film is 
a primer coat 
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